Objectives: To construct prediction models for transitions to combination multiple job holding (MJH) (multiple jobs as an employee) and hybrid MJH (being an employee and self-employed), among employees aged 45-64.
earn extra money. 2, 11 Some studies have found that employees who work part-time or want to work additional hours are more likely to have multiple jobs. 9, 12 However, other studies have shown that the hours-constraint hypothesis does not apply to all multiple job holders. 10, 12 A second hypothesis on reasons for MJH states that having multiple heterogeneous jobs can have non-pecuniary benefits, such as increased job satisfaction and the acquisition of new skills (heterogeneous-jobs hypothesis). 13 Few studies have examined this hypothesis. Some of these studies, however, have found some preliminary support. 10, 14 In addition, some studies examined "hedging," that is, holding two or more jobs to prevent unemployment, and found little support for it. 3, 11, 14 Previous research has shown that reasons for MJH may differ between older and younger workers. For example, financial reasons are less common among older workers. 2, 7 Qualitative studies have suggested that MJH might be a way for (older) workers to combine jobs with heterogeneous demands and resources, thereby improving their (sustainable) employability. 15, 16 This may enable older workers to stay in paid employment, which is increasingly important in countries where workers are expected to participate in paid employment until later in life.
Although previous research on determinants of MJH provides valuable insights, these studies have focused on a limited set of determinants, generally related to the hours-constraint and heterogeneous-jobs hypotheses. The findings of these studies suggest that these two hypotheses do not apply to many multiple jobholders. Therefore, it is important to generate new hypotheses regarding who has multiple jobs and for which reason. Since little is known about the determinants of MJH among older employees and because these determinants likely differ from younger workers' determinants, the first aim of this study is to construct a prediction model for transitions from single job holding to MJH among employees aged 45-64. The results of these models may contribute to the development of new hypotheses. To construct prediction models, statistical methods are used to identify a combination of predictors, from a broad set of candidate predictors, that best predicts an outcome. We use the term predictor as it relates to elements of our prediction models only, and not to causal inference. We include candidate predictors that have been studied in previous studies, such as working hours, contract type, and household composition. Further, we include candidate predictors that have rarely been studied, but may be related to MJH, for instance because they have been found to be related to job-job mobility, such as health-related variables, physical work demands, psychosocial work factors, and work motivation. 17 The second aim of this study is to explore whether the combination of predictors differs between combination MJH and hybrid MJH to account for heterogeneity among multiple job holders. 16 We expect predictors of transitions to MJH to differ between combination and hybrid MJH, for example, because people choose self-employment partly because of their desire for independence 18 and since setting up a business requires resources such as capital. 19 2 | MATERIALS AND METHODS
| Study population
The study population consisted of participants of the Study on Transitions in Employment, Ability, and Motivation (STREAM).
STREAM is a Dutch longitudinal study of 15 118 persons aged 45-64 years at baseline (12 055 employees, 1029 self-employed persons, and 2034 not-working persons). The baseline age limit was set at 64 years (2010), because at the time the statutory retirement age in the Netherlands was 65 years. Follow-up continued after participants turned 65. The study population is extensively described elsewhere. 20 In short, STREAM participants are members of an internet panel of GfK Intomart, a company specializing in market research. The study population was stratified by employment status and age at baseline.
The population was selected to be representative of the Dutch population with respect to gender and educational level within age groups 45-49, 50-54, 55-59, and 60-64 years. Participants completed online questionnaires in October/November 2010 (T1), 2011 (T2), 2012 (T3), and 2013 (T4). For every completed questionnaire, the participant's savings balance was increased by about €3.00.
In this study, we included STREAM participants who had one paid job as an employee at baseline (N = 11 267) and who had participated in all four questionnaires (N = 4006 employees lost to follow-up) ( Fig. 1 ). Employees who did not complete all four questionnaires were not included, because we required yearly information on work status to determine whether or not a respondent had made a transition to combination MJH or hybrid MJH. We excluded employees if they had experienced a transition other than a transition to MJH (eg, to unemployment or a new employer) to create a more homogenous reference group (N = 2074 excluded).
| Outcome
Transitions from being an employee with a single job to MJH were identified using a question on the respondents' work status. Participants indicated whether they were: (i) an employee with one job;
(ii) an employee in more than one job; (iii) self-employed; (iv) unemployed; (v) work disabled; (vi) retired early; (vii) retired; (viii) studying; and/or (ix) housewife/househusband. Employees who reported having more than one job as an employee during follow-up (T2, T3, or T4) were classified as having made a transition to combination MJH. Those who reported having one or more jobs as an employee and being self-employed during follow-up were classified as having made a transition to hybrid MJH. If both transitions were made during follow-up, persons were classified according to their first transition. If a respondent transitioned back to a single job, then they were still categorized as having made a transition to combination MJH or hybrid MJH.
| Predictors
All candidate predictors were assessed at baseline. 
| Statistical analyses
To achieve the study's first aim, we used logistic regression analyses to create prediction models. We created separate prediction models for combination MJH and hybrid MJH. We used a backward elimination strategy to select predictors for the final models 21 because of the high number of candidate predictors and the relatively low number of events. The backward elimination process consisted of four steps, which were performed separately for combination MJH and hybrid MJH. First, we established univariable associations between the predictors and the outcome measures. To decrease the likelihood of eliminating relevant candidate predictors in the early steps of the elimination process, we used a high P-value (0.20; corresponding with 80% confidence intervals) as a threshold for elimination. Second, we performed multivariable analyses per domain, that is, demographics, health and mastery, work characteristics, work history, skills and knowledge, social factors, financial factors, and work motivation, using backward elimination. All predictor variables with P < 0.20 were selected for the next step. Third, we conducted multivariable analyses using backward elimination to construct prediction model 1A (for combination MJH) and prediction model 1B (for hybrid MJH). Predictors with P < 0.05 were retained in this step. No candidate predictors were included in the final prediction models by default.
Finally, we examined whether or not models 1A and 1B were improved by adding interaction terms between predictors included in these models and educational level. The analyses described above were performed using SPSS. Bootstrapping was conducted to internally validate the model performance (1000 bootstraps using R). 22 To achieve the study's second aim, that is, to explore the differences between combination MJH and hybrid MJH, we constructed a model including all predictors in models 1A and 1B. This model was applied to combination MJH (model 2A) and hybrid MJH (model 2B). Three dimensions of the performance of models 1A, 1B, 2A, and 2B were assessed: explained variance (Nagelkerke R 2 ), discriminatory power (C-statistic), and goodness-of-fit (Hosmer and Lemeshow test). The Hosmer and Lemeshow test was not internally validated, since there is no method to correct this test using bootstrapping.
| Ethics
The medical ethics committee of VUmc declared that the collection of the data used in this study was not subject to the Medical Research Involving Human Subjects Act. At the start of the online questionnaire, respondents received information stating that their privacy was guaranteed, all answers were confidential, and all data were stored in secured computer systems.
| RESULTS
In total, 5187 employees were included in this study. Just over a quarter of the participants (25.8%) were 45-49 years at baseline, 29 .4% were 50-54 years, 32.2% were 55-59 years, and 12.6% were 60-64 years. A total of 43.6% of the study population was female and education level was high for 34%, intermediate for 39%, and low for 27%. Characteristics of the study population are further described in Table 2 .
Respondents who were lost to follow-up had worked for a shorter period at their current employer (15.7 vs 17.2 years), less often attended training or education (72% vs 77%), and more frequently reported having a good household financial situation (54% vs 48%).
In total, 175 employees had made a transition to combination MJH and 101 to hybrid MJH. Transitions to combination MJH were most prevalent among employees working in hospitality, agriculture or health care. Transitions to hybrid MJH were most prevalent among employees working in construction, or financial services (data not shown). Table 2 In multivariable analysis, type of contract and household financial situation predicted transitions to combination MJH (model 1A) and hybrid MJH (model 1B) (Table 3) . Other factors only contributed to the prediction of one of these transitions. Transitions to combination MJH were predicted by health and mastery (being overweight), work characteristics (not having a permanent contract, having a part-time contract, not working in a medium-sized organization, a poor social climate at work), work history (demotion in the past 12 months, a physically demanding job for more than 20 years), skills and knowledge (higher self-perceived ability to find a new employer in the coming 12 months), social factors (children living at home, participating in 
Chronic health problems
We presented respondents with a list of chronic health problems a and asked them to select the ones they had. 
| DISCUSSION
The first aim of this study was to identify the combination of predictors that best predicted transitions to combination MJH and hybrid MJH among older workers. We found that these transitions were best predicted by a combination of a wide variety of factors, including demographics, Previous research has shown that working part-time is a determinant of MJH. 9, 23, 26 Because this is the first study that analyzed combination MJH and hybrid MJH separately, we were able to determine that working part-time only contributed to predicting combination MJH. Combined with the finding that work-home interference only predicted hybrid MJH, it appears that older employees are less likely to make transitions to hybrid MJH to increase work hours, To our knowledge, this is the first study to include health-related variables and mastery as potential predictors of MJH. This study showed that only BMI (combination MJH) and mastery (hybrid MJH) contributed to predicting transitions to MJH. Mastery has been associated with cognitive self-efficacy 33 and in turn with entrepreneurial intentions and activities. 34 We found that higher self-efficacy, assessed as the self-perceived ability to find a new employer in the next 12 months, also predicted combination MJH.
The finding that other health-related variables did not contribute to the prediction of either combination MJH or hybrid MJH may be attributable to the healthy worker effect. 35 Employees who have been able to continue working over the age of 45 are probably relatively healthy or able to adapt their work to their health situation. In both cases, health may not be a factor in the decision to hold multiple jobs.
Alternatively, health may influence MJH via various mechanisms. On the one hand, employees with good health may be more likely to have multiple jobs as they have energy to cope with having more than one job. On the other hand, employees with poor health may also be more likely to have multiple jobs, as MJH may provide them with the flexibility needed to combine their health situation with (full-time) work while retaining established rights and privileges in their primary job.
One strength of this study is that we constructed prediction models, which enabled us to study a broad set of predictors. Our final models contained both predictors known to be related to MJH and predictors that had not been studied previously in relation to MJH. An additional strength is that we studied transitions to combination MJH and transitions to hybrid MJH separately, which to our knowledge has not been done before. This study also has limitations. First, the cohort may suffer from selection bias. STREAM participants are members of an internet panel. This may have caused an underrepresentation of groups with limited access to internet and in turn biased estimates. 36 Response analyses of the baseline questionnaire showed that persons aged 60-64 years and those with a low level of education participated slightly less often in STREAM. In addition, members of an internet panel may differ in other respects from the general population that were not measured. If these differences are related to predictors or outcomes, this may have affected our results. Second, because we excluded respondents who did not respond in all years, selective lossto-follow-up may have resulted in bias. However, comparison of the respondents and non-respondents revealed few relevant differences.
Third, employees who reported having two jobs at T2, T3, or T4 were identified as having made a transition to MJH. Therefore, the time period between the assessment of predictors and the outcomes varied from one to three years. However, we chose this design since little is known about the time between the occurrence of the various determinants and transitions to MJH. Fourth, the events per variable (EPV) ratio in multivariable backward selection was relatively low (4.9
for combination MJH and 3.2 for hybrid MJH) in light of the commonly used threshold of five to ten. 37, 38 A low EPV can lead to biased regression coefficients. Internal validation was performed to estimate this bias, and resulted in shrinkage factors of approximately 0.9, thus indicating that bias was limited.
In conclusion, a wide variety of factors predicted transitions to combination MJH and hybrid MJH among older workers. Some factors predicted both combination MJH and hybrid MJH, for example, not having a permanent contract and a poor household financial situation.
Other factors only predicted combination MJH, for example, working part-time, or hybrid MJH, for example, work-home interference. This suggests that distinct mechanisms may underlie transitions to combination MJH and hybrid MJH. Further, the present study added to our knowledge that some factors that had not been previously studied predicted MJH, for example, self-efficacy and job demands and 
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